Abstract : The purpose of this study was to examine the reliability of the Japanese version of the Gross Motor Function Classification System GMFCS and to determine expert opinions on clinical use of this system using a Delphi survey. The reliability study was performed with 334 children 191 boys, 143 girls with cerebral palsy, ranging in age from 8 months to 12 years mean, 5 years 7 months ; standard deviation, 3 years 1 month . A total of 181 assessors participated in the study. Two assessors classified each child s level of gross motor function independently using a revised version of the GMFCS Japanese version 1.1 . This revision of the GM-FCS was based on the results of previous pilot studies performed in Japan. A questionnaire was used for the Delphi survey, and the rate of positive response was calculated from the answers of 20 assessors at each institute that conducted the reliability study. In the reliability study, overall kappa was 0.67, but specific kappas 0.40 were found at level and in the 4.6 year age group. In the Delphi survey, the rate of positive responses was not 80 only for the description of level among the five levels. These findings and structural analysis of descriptions for level and according to the results reported by Rosenbaum and coworkers suggest that reliability of the GMFCS was partly lowered because of the level description for the age of 4.6 years, which might be set at a relatively lower level than actual development. Jpn J Rehabil Med .
The Gross Motor Function Classification System GM- found that while classifications by the GMFCS and limb distribution or by GMFCS and type of motor impairment were significantly associated, these clinical characteristics of limb distribution and type of motor impairment did not add prognostic value over the GMFCS. The GM-FCS has had a profound impact on research and clinical treatment of CP. Morris 4 reported that this system has been widely adopted and used in many parts of the world.
The system has been tested for psychometric properties in North America by Palisano et al , 1 by Wood and Rosenbaum 5 and recently by Gorter. 6 In the early stage of development, Palisano et al 1 expected that if the system has predictive validity, early classification of a child would help parents to anticipate later motor function for that child. Prognostic validity of the GMFCS has been reported with the use of both cross-sectional 7 recently examined the reliability of family assessment using the GMFCS in the United Kingdom and found relatively high agreement of classification between family member of children with CP and physiotherapists. Our earlier study using version 1.0 of the GMFCS in Japan suggested that several factors can affect the reproducibility of levels . 11 Although the introduction and user instructions of the GMFCS state that the level should be determined according to the present ability of the child and users should not be concerned about partial agreement, the judgment of assessors is frequently hampered by partial agreement over status of the child and by thinking of the future level, suggesting that a study should be performed to examine whether the user has actually noticed the important instructions included in the introduction section. Conversely, although the system classifies the severity of impairment as descriptions change with child development, structural congruity of the GMFCS and the development of real children with CP, i.e., similarities between the actual developmental course and what is described in the GMFCS, might affect the judgment of the assessor regarding which level is the most appropriate for the child.
We therefore performed a reliability study and Delphi survey with a larger sample size and a larger variety of professions involved in the treatment of CP than former studies performed in Japan. With the results, we also un- Key words : cerebral palsy evaluation gross motor classification system GMFCS reliability dertook an analysis of the structure of the GMFCS that would be largely related to its psychometric properties.
Materaials and Methods
The original GMFCS was translated into Japanese by one of the authors IK and was named the Japanese beta version. The Japanese version 1.0 of the GMFCS was then created based on the findings of a preliminary study using the beta version. Japanese version 1.1 included the addition of a terminology section based on the results of a second reliability study. We also performed a back-translation of Japanese version 1.1 and several phrases and words were re-translated according to comments from one of the original authors who checked the back-translated draft against the original version. Revalidation in the present study was performed using the Japanese version 1.1 after the back-translation process.
Participants Participants had a primary diagnosis of CP, and were volunteers for the reliability study from 30 pediatric treatment centers in Japan. Participants in the study included 334 children 143 girls, 191 boys ranging in age from 8 months to 12 years mean, 5.6 years ; standard deviation, 3.08 years . The number of subjects by age distribution was n 20 before the second birthday, n 80 for after the second but before the fourth birthday, n 92 for after the fourth but before the sixth birthday, and n 142 for after the sixth but before the twelfth birthday. CP was diagnosed according to the criteria set by the research group of the Japanese Ministry of Health and Welfare 1968 13 for all children 2 years old. For children 2 years, a preliminary diagnosis was made by the pediatrician or orthopedic surgeon at each institute. Among the 334 subjects, 288 children showed spastic paralysis, 18 had athetosis, 6 had ataxia, and 22 were mixed type. Among children with spastic paralysis, 150 children had diplegia, 119 had quadriplegia, and 19 had hemiplegia. All study protocols were approved by the ethics committee of the Hirosaki University Medical School. 
Reliability study

Delphi survey
The 20 assessors were asked to complete a questionnaire including statements about whether the introduction and terminology sections of the GMFCS helped them to obtain information correctly and whether each GMFCS level description seemed to cover the important aspects of mobility and sitting ability of children with CP. Sixteen statements were included that addressed important points and the wording of the introduction section, terminology, the content of each level, distinctions between levels, and overall utility of the translated GMFCS Table . According to the statement characteristic, the response for each question was defined as positive , negative or neutral for content and construction of the translated GMFCS. For example, if an assessor answered affirmatively to the question, Did you notice that a focus on mobility and sitting ability was described in the introduction section? , a positive response was assumed. Conversely, if the answer was affirmative for the following question, Is the wording of the introduction hard to understand? , a negative response was assumed. We also prepared a third option, neutral , in case the assessor could not choose a positive or negative response. We cal- 
Statistical analysis
Kappa values for individual levels and across all levels were calculated to study inter-rater reliability. The kappa statistic is a measure of chance-corrected agreement, and indicates the reproducibility of repeated trials. Landis and Koch 14 suggested that a kappa 0.75 denotes excellent reproducibility, and a kappa 0.4 suggests acceptable re-liability. Inter-rater reliability was also analyzed for each age group using crude percentages of agreement and disagreement.
Results
Reliability study In the reliability study, classifications of each pair of two assessors are shown in Table . A difference of two or more levels was observed in only one case between level and . Overall kappa was 0.67 and kappas for each level from levels to were 0.89, 0.61, 0.56, 0.60 and 0.82, respectively. We also calculated level-and agespecific kappas, and kappas 0.40 were identified at levels and in the 4.6 year age group Table . The percentage of disagreement for each age group is shown in We have been engaged in increasing the utility of the GMFCS for Japanese users. As we expected before this study, positive responses to having noticed the three im- We calculated the rate of positive responses compared to the total number of positive and negative responses eliminating the number of neutral responses . According to the characteristics of statements, we defined responses as positive when the assessor answered that the language was excessively formal due to the influence of the translation and as negative when the assessor answered that the language was not excessively formal. According to the characteristic of statements, we defined responses as positive when the assessor answered that no words were necessary to make description easier to understand and as negative when the assessor answered that some words were necessary to facilitate understanding of the description.
Delphi survey
portant issues in the introduction section were found to be 80 according to the Delphi survey. This result suggested that a note to users stressing the importance of this introduction part should be added.
In the reliability study, overall kappa was 0.67, similar to the results of the preliminary study performed in Japan. Palisano et al 1 did not report overall kappa for the whole sample group, but did report that for children 2 years old, kappa was 0.55 n 37 , compared to 0.75 n 40 for children 2 years old. Our age-specific analyses showed that specific kappas of levels and in the 4.6 year age group were 0.40, suggesting that inter-rater reliability for level and discrimination did not reach the level of acceptable reliability. The percentage of disagreement between levels and in the 4.6 year age group was 19.6 Table 4 , representing the highest disagreement percentage in the reliability study. Although judgment when classifying a child should be made according to the description most closely fitting the child s function, descriptions of both levels were very similar, with the exception of the major difference between two levels that a child at level could climb stairs with adult assistance Table . Other descriptors of levels and in the 4.6 year age group, such as sitting, sitting in and getting out of a chair, and mobility in the community seemed to overlap with each other. In the process of classification, we usually consider which category will be most appropriate for the current function of the child. While a category should cover the full extent of the notion that is characteristic for the group being considered, differences between categories should be emphasized to discriminate children whose function is borderline. Kirshner and Guyatt 17 indicated that both the comprehensiveness and differentiation of respondent burden would be needed in the construction of a discriminative measure.
Although the Delphi survey used a relatively small sample size n 20 , the results indicate that the percentage of negative responses for level description was 20 n 4 . Two of the 4 assessors who gave negative responses for level descriptors indicated that they had difficulty discriminating between levels and , and one assessor suggested that the level description covered too wide an area for motor function. The width of each level might not be the same, since the GMFCS has the nature of an ordinal scale. As stated in the introduction section of the GMFCS, the authors did not expect that children with CP would be equally distributed among the five levels. Rosenbaum et al , 8 however, documented that the course of motor development in children at different levels was fairly clear for each level. According to the GMFCS manual, the function of a child at level did not change from the third period between the fourth and sixth birthdays , while that for a child at level developed more during the same period.
Rosenbaum et al 8 studied prognosis for gross motor function in CP, and their results suggest that children in GMFCS levels and group are expected to reach 90 of the mean group motor development potential at 3.7 and 3.5 years old, respectively. Whether significant Children sit on a chair but need adaptive seating for trunk control and to maximize hand function.
Moving in and out of chair sitting
Children move in and out of chair sitting using a stable surface to push or pull up on with their arms.
Children move in and out of chair sitting with assistance from adult or a stable surface to push or pull up on with their arms Walking Children walk with an assistive mobility device on level surfaces and climb stairs with assistance from adult.
Children may at best walk short distance with a walker and adult super vision but have difficulty turning and maintaining balance on uneven surfaces.
Mobility in community Children frequently are transpor ted when traveling for long distances or outdoors on uneven terrain.
Children are transported in the community.
Children may achieve self-mobility using a power wheel chair. Underlined portions are different between level and level and the double underlined portion is thought to be the main difference between the both levels. differences exist between these ages was not reported.
The 95 confidence interval CI of age-90 , index that was the age in years at which children were expected to achieve 90 of their potential gross motor function, for levels and were from 3.2 to 4.3 and from 3.2 to 4.0 , respectively. In other words, these CIs were overlapped so the difference in mean values might not be significant.
This suggests that children in GMFCS level might reach a developmental plateau at a similar age to level children Figure . The GMFCS has been widely adopted and used in many parts of the world. Modification of the description might thus create confusion, even though any such alterations would be limited to only a part of the description.
Furthermore, no similar reports have described difficulties classifying children to those levels. The present Japanese version might have problems in the description of level at 4.6 years old, in the same way as the issue of level found in the preliminary study 11 . The ability to climb and descend stairs is often not considered to be important until school age. A possibility remains that this fact affected the judgment of assessors. School age is 6 years old in Japan and acquisition of this skill does not start to become a serious challenge until then, due to structural dif ferences between typical houses and schools. When discriminating between levels and , stressing the point that children at level can climb stairs even though this involves assistance from an adult is important. 
